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LETTER OF TRANSMITTAL. 


TJ. S. Departmknt of Ar.RicuLTLRi:. 

Bureau of Extoaiouioy, 
Wmhington, U. C.^ A pril S.!f. 1912. 

«ir: I have the honor to transmit herewith for publication a manu- 
ifri|)t entitled “ The Bean Thrips,” by H. M. Bussell, an entomo- 
inffieiil assistant of this bureau. 

This bulletin deals with an insect pest of the family Thripidso, 
llie study of which has been hitherto largely neglected, and which of 
roceiit rears has attracted considerable attention from an economic 
-tuiuliioint. as the cause of immense losses in the Pacific coast regions 
1111(1 elsewhere to truck farmers. The insect is closely related to the 
toliiK'ci) thrips, as well as to the onion thrips, to which species are 
cliiii'geiible ttntold losses in the production of these two staples. Ex- 
perimciit.s to produce formulae and devices with which successfully 
to combat this insect are being perfected, and methods for the com- 
plete control of the pest are early expected. 

I recommend the publication of this mamtscript as Bulletin Xo. 
IIS of this bureau. 

Respectfully, L. O. Howard, 

Chief of Bureiiii. 

lion. James IVilson, 

Secretary of Agriculture. 




CONTENTS. 


].;rv,„lliCliOIl 

iinrl oxteiit of injury 



Tiie iidiilt female 

Tlio adult male 

IN'oently emerged adults 

T!"' 

The fir^t-dfage larva 

The second-stage larva 

ritt' young nymph or prepupa 

The full-grown nymph or pupa 

Ori^uii ;hh 1 distribution 

Hhtciy 

PvK'Oiit re< ords 

ihihiisofthe adult 

Method of mating 

Method and time of oviposirion 

Number of eggs and period of ovijxisiiion 

Proportion of the sexes 

Kinds of reproduction 

Feeding habits 

Flight 

tailing 

Normal length of life 

I.eiigth of life in winter 

liiihits of the larva 

Hatching 

Molting 

Habits of the prepupa and pupa 

Food plants 

Beans 

Ollier vegetables 

Pear 

Alfalfa 

Cotton 

Wild plants 

Seasonal hlstoiy’ at Compton, Cal 

The egg 

The larva 

Tlie prepupa and pupa. 

Total life cycle 

Fmeigence from hibernation 

Folrance into hibernation 

Number of generations 


Page. 


8 

S 

9 

JO 

10 

10 

10 

1] 

12 

]:i 

14 

10 

10 

17 

17 

18 

19 

20 
20 
20 
21 
')0 


22 

28 

28 

2o 

20 

27 

27 

28 
28 
28 
.80 

30 

31 

31 

32 
34 

36 
30 
30 

37 


5 



6 


THE BEAN TH-R'IP?. 


Seasonal history in thie imperial Valley. 

period 

Larval period 

Prepupal and pupal pferiodsi-. ; . . 

Seasonal history at Tempe, Ariz 

Hibernation- 

Notes on occurrence 

Natural control 

Rains 

Natural enemies 

Artificial control 

('ultural methods 

Spraying 

Distributing the parasites 

Bibliography 

Index 


ILLUSTR.ATIONS. 


Fro. 1. Side view of the head of a thrips, sltowing tlie inouthparts 

2. The bean thrips : Adult female and details. 

3. The bean tlirips: Eggs * 

4. The bean tlirips; First-stage larva 

0. The bean thrips: Second-stage larva 

6. The bean thrips: Prepupa 


7. The bean thrips: Pupa. 1:: 

8. Map showing present known distribution of the bean thrips (//choM; //..v 

fasciatm) 1.5 

9. Alfalfa showing injury by the bean thrips 21! 

10. The bean thrips: Prepupae parasitized by Thripoctmus nmell! !1 

11. A hymenopterous parasite, Thripoctenus nusellv Adult !2 



the bean thrips. 

{Eeliothrips fasciatus Pergande.) 


INTEODtrCTION. 

[ii tliP State of California during the past four or fiva years tlie 
Ih'ui llii'ips has been reported with increasing freqnoney as a senniis 
,',i 10 viu'ious crops. The common name “ bean tlirips ” is somewhat 
*!'f ■! misnomer, as this insect feeds on many different crops, but is re- 
riiiieil bcie, as it is well known by that name in California. That 
State, with its long, dry summer, fiirnhshes climatic conditions 1111 - 
tsiuiliv favorable to the development of thrips, and several .species 
li.iee (i-ained such a foothold there as annually to cause a loss of hiin- 
, Ire, Is of thousand.s of dollars. 

Ill the summer of 1909, Mr. R. S. Woglum, of the Bureau of Kti- 
lomoloo-v. informed the author tliat during the summer before he had 
veoii huiidiecls of acres of beans in southern California so seriously 
infested by the bean thrips that they had the appearance of plants 
-eorelicd by fire; and as this thrips seemed to be increasing in miin- 
hers anil destructiveness it appeared to be the part of wisdom to 
(ibiiiiii nil possible information concerning its life history and control 
bdiire it reached the enormous abundance of the destructive pear 
tlii'ips (Eutlirips pyri Daniel). AVhen, therefore, the Bureau of 
Kiitoiiioioga- established a field station at Compton, CaL, in Septem- 
her. If'Oi). for the study of truck-crop and sugar-beet insects, the 
tvriter planned, among other projects, to undertake as complete a 
stiidv of this insect as time would permit. With this in mind, the 
Ijeaii tlirips has been the subject of thorough investigation during the 
yeai? 1910 and 1911. During this time, however, the insect was not 
again so destructive to beans, so that remedies with spray mixtures 
ciiiild not be thoroughly tested. Nevertheless, as the life history has 
been woii'cd out and a large fund of information obtained on the dis- 
iriliiitirai and habits of this thrips, together with knowledge of a 
nauiral eiieniv of some promise, this paper is published at the present 
time. 

-\t t'empton, in Los Angeles County, where the life history of this 
iiiseit was .studied by the writer, the temperature is quite cool, since 
the location is near the coasts 


T 
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THE BEAN TIIEIPS. 


In the Imperial Valley the life history of the bean thvips 
injuries to alfalfa and cotton have been investigated by Mr. v ^ 
Wildermuth, of this bureau, and where his observations aji; 
credit is given in the text..* Use has been made of observutioj, 
by Messrs. P. R. Jones and S. W. Foster, of this bureau, on tin, ’ 
in the more northern points in the State. Since July, 1911. th-. 
has been ably assisted by Mr. John E. (Iraf. He also wishi - tn j, . 
press his appreciation to Dr. F. II. Chittenden, under who^. iijfj, 
tions he has conducted the investigation, and to Prof. F. iM, 
for the free use of notes obtained by his agents. 

NATHBE AND EXTENT OF INJURY. 

The damage caused by the bean thrips is not confined to the fulj.i,,,. 
but affects as well the fruit and stems of the plant attacknl. 

iitjury is caused by the method of feedi],,, 
Both young and adtilts obtain thei]' food iJ'j. 
puncturing the leaf tis.suc with their sliarp 
mouthpaits and, after lacerating it. with, 
drawing the plant juices at the point „f 
attack. Figure 1, although a drawing ofj 
different .species, gives an idea of the mowh. 
parts of this insect. 

Each time as the contents of the leaf .,u 
the point attacked are removed, the tlitiji. 
moves to a new point and repeats the n])ei’ii. 
tion, so that if the insects are abiiinhuit or 
the attack is long continued the leaf tissue L 
destroyed over tiie entire surfiiee. .b tlie 
supply on one side of the loaf i.s e\liiui>tfil 
the larva' move around to the other, (ir if 
adults are present these fly or jump to more tender leaves. Tlit 
infe.sted and badly injured leaves turn yellowish or white, dry up, 
and either drop off or hang lifeless to the plant. Then, as tlie 
attack continues, successive leaves are attacked until in extreme 
cases the entire plant is killed. 

~ DESCRIPTION. 

Eeliothrips fasciatus belongs to the Suborder Terebrantin and tlie 
Family Thripidat of the Order Thysanoptera, being placed in tins 
position because of the dowuward-curved ovipositor of tlie foniule. 
The 8-segmented antennae, with the last segment much longer limn 
the 7th, and the reticulated surface of the body, together vitli tlie 
pointed spines on tlic wings, place this insect in the Genus //d"'- 

s Mr. Wildermuth studied the insect in its relation to alfalfa, without knowiou ttmt it 
was being invesligaled by fhe author. His sludics, marie under quite diflVifUt dimatii 
conditions, add materially to the value of the results obtained. 



Fru, 1. — Side view of the 
!ii*ii(l fif a thrips, showing 
the raouthparts. iluch en- 
larged. (After Moulton.) 
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, ■ , The habits of the larva are also quite characteristic of this 
^ for the habits of the larva; of the greenhouse tlirips (Helio- 
"i . ■ jumorrhoidalis Boiiche) and of neliothnps ruhrocinttus 
| i7nl are almost identical with those of the present species. 

THE ,\»[;i.T FEIIAI.E. 

nie adult female (fig. 2) is about one-hvenh'-fourtli of an iiicli 
Iciisth (O.ySlo mm. to 1.1174 mm.; average, l.OlOu mm.) and 
'll, Hill oiie-fomth as wide as long (0.2205 mm. to 0.2809 mm.; average 



! i':, J. rile bctiti (Uriiw {Uciiolliripn fnifcinfus) : tt, Adult ft'malo; h, ventiMl side of 
iihii >min;i! so^menr <tf smm*: v, untonna of o, Krently otihui^od ; l».. r. man* 

oulai'^f'tl, I Original.) 


wiiltli. 0.2."i2!) iimi.) ami is fn.siform iii shape. The head and body 
ail’ Ijlack and, under the microscope, are .seen to lie covered with 
’listiiict reticulations and short white hairs. The antenme are S- 
-I’gmeuted and two and one-lialf times as long as the head, and are 
held out in front of the body. They are black, more or less banded 
'vilh white, and bear wliite hairs. The wings are held folded to- 
sether down the middle of the dorsum; they are black, crossed by 
a white bund at the ba.se and a white band at three-fourths the dis- 
tance from the ba.se. The wings are fringed with long wliite hairs, 
Ihe legs are black, banded with white.' 

'For ti dt'lflilod dostcriplion of the gpims and tho sppcies for iisr of s.vsti-mrttiftts, ttec 
Hintiss " .Monograph of iho Thysanojitora ” (Froc. V. S. Nah JIus„ vol. 2G, 1902), pp. 

. Bull. 118— i:i 2 
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THE BEAN THRIPS. 


THE ADULT MALE. 

The male resembles to a great extent the female, as tli 
and the markings are the same, but it is noticeably smaller u, 
and apparently more active. When viewed under the microsco,^ 
the sexual organs are seen to be distinctly different, and ii. 
colored or cleared specimens the testes may be seen as two oniacrf.fj i 
bodies in the abdomen, and on the middle of each of segmeni - ■> t,, , 
on the ventral side are yellowish oval spots. The total leiiath (,f 
the male is 0.7097 mm. to 0.8002 mm.; the average, 0.7474 miii. 
greatest width across the mesothorax is 0.1963 mm. to 0.211 1- nim . 
the average, 0.1978 mm. 

RECENTI.V EMEROED ADULTS. 

Both sexes, when just emerged, have the head and thorax a Ijc.]). 
yellowish orange, with the e.yes and ocelli bright red. The unlenint 
are white and ringed with brown, while the wings are dusky, trossfl 

_ by bands of a darker color. The legs .uj 

' white, with ends of each segment more nr le,, 

black. Gradually the color darkens, and in 
a day they all have the fully matured colors, 
as described above. 

THE ECO. 

Fio. 3,— Ths bean thripg : The egg (fig. 3) i's bcan shaped, 0.21 to 
enlarged, ^ mm. in length and 0.105 to 0.12 ram, ij 
width, and is very delicate and thin sliellwl. 
It is translucent white, with a smooth shining surface. Tlie eggs ire 
laid in the tissue of the loaf or in the veins, or even in the stems, and 
in case of beans may be laid in the pods themselves. As the einbr™ 
within dexelops, the egg becomes swollen, and the little pocket in 
which it is inserted becomes raised above the leaf surface. The egg; 
may be seen in the leaf tissue if examined with a hand lens betnre 
the light. Each little egg pocket stands out, because of its lighter 
color, and within the crude outline of the egg may be seen. 

The younger stages of this insect differ distinctly from those of 
Heliothrips haemorrhoidalh^ in the dashes of criinsoii so generally 
present on the sides. 

THE riRST-STAGE lARVA." 

(Fig. 4.) 

Length, 0.42 mm. ; width of mesothorax, 0.135 mm. General sliare fiiaifnnii' 
similar to Heliothrips hwmorrhoidalis; head, antenna;, and legs large in propor 

' For description ol Hclioltirirs himon holiaHs, see “ The Greenhouse Thrirs, " B"' 
Part TI, Bur. Ent., U. S. Dept. Agr., pp. 46-48. 1909. 

~ Description made while larva was very young and before feeding comiiieie ed. 


/ \ 
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,, rest of the body. Color translacent white. Head large, quadrate; eyes 
;s|i: ocelli absent. Antenuie 0.195 mm. iu length, apparently 7-segniente<l ■ 
segment cylindrical, short; second nearly twice as long as first barrel 
,l: third and fourth spindle-shaped, ringed with a few fine hair’s ■ 'flfth 
,,„d seventh slender, nearly equal in length. I.egs translucent ’white’ 
. :,en tapering posteriorly; Orst eight segments nearly equal in length I-ist 
elicits longer than others; each abdominal segment with longitiidii,.',! 

,.f setic, the tenth with 

-itie about 0.045 mm. in 



A I iliis stage there seems to 
i„, i;,-iiiii,e to distinguish this 
- fi'oni H. iKtmorrhrMalu. 

Tin: .'EC'OND-ST.tOE LARV.4. 

(Fig. 5.) 

1 , 1 ‘iiL'lli. l.Oo nim. ; width of 
„„,s,,ili.iiTix. 0.J7 inm. Shape 
fiisil’omi. iiliout same ns larva; 
of iiicsothora.x and metathorax 
lung riilnist. cylindrical; sides 
nf iiie'otlicii'ax ,aud metathorax 
ami fii'st live abdominal seg- 
iiiuiiis nearly parallel: pro- 
iliiira.v narrowed tow:trd head; 

Iii.at liio iibdomiiial segments 
tailoring (0 the hist segment, 
ivliieh is cylindrical aud tnin- 
uiilHl at end. Color of heitd 
and iii'oihorax light yellow, 
inesutlicir.ix and inetafliorax 
and first .«ix seginents of abdo- 
men translucent white, staineil 
"II sides witli crimson blotches 
anil witli yellow on dorsum to 
some extent; next three seg- 
iiieiiis of alidonien the color of 
liKiil. Inst segment of abdomen 
"liiie: alliiiontary tract plainly 
imlicated liy the brownish color 

a npiadinte, rounded m front and notched behind the eves, (i.jo „„„ 

. -•' ‘'"■'•"■ide: eyes small, reddish: ocelli absent. Autenme 7-segmeuted lirs^, 
''iairtTcin'iC translucent white; first segment 

“"■1 anmiM ed’ fifT T®"’ 1 <Wrd and fourth spimlle-slmped 

Tfilmvi h ‘ Mvl slriwler and cylindrical. Legs long, 

~ nln^ 


Kic. 4.— The bpan tliripa : First-shigc lai vn. 
onlfti^ed. (Original. ) 


(irpiitl.v 
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THE BEAN THBIPS. 


THE YOUNG NYMPH OR PREPUPA. 


(Fig. 6.) 


Length, 1.02 mm.; width of mesothorax, 0.255 mm. Shape fusiform, sin i 
to adult. Head, length, 0.00 mm.; width at eyes, 0,157 mm. Head traiisUn 
white, vertex slightly yellowish, ocelli absent. Head rounded in front, 
iiotcheil behind the eyes; eyes red, made up of a few facets, surfaet^ 
reticulated; two iwiirs of setse behind the eyes and two pairs between iIk, ^ 
.\ntennje translucent white, extending forward, 0.195 mm. in length ; soL'mpi t' 
indistinct but apparently 7-segmented. 

Prothorax about one-half again as wide as long, sides rounded, posterior r,]. 
broadest, semitranslucent white to yellow, posterior angles tinted with r 



Pig, 5. — The bean thrips : Second- Fiu. 6. — The bean tbrips : rreimi'a 
stage larva. Greatly enlarged. Greatly enlarged. (OriginaU 

(Original.) 


setae around margin. Mesothorax with rounded angles, translucent white t'* 
faint yellow, sides and posterior angles tintefl with crimson, wing-cases trans- 
parent white, distinct from each other, those of forewings extending to uiiililp 
of second abdominal segment and those of hind wings extending to 
third abdominal segment. Legs strong, translucent white. 

Abdomen fusiform as in adult, translucent white to faint yellowish, 
with tint of crimson, which enlarges to fair-sized blotches on sides nf soveiitt 
and eighth segments; number of longitudinal rows of setie increasing in iPHs'd^ 
toward posterior end. I.eugth of abdomen, 0.02 mui. 


DESCBIPTION. 
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THK rULL-OROWN NYMPH OR PUPA. 


(Fig. 7.) 


I.ragtli, 0.99-1.09 mm. ; width at mesothoraclc augles, 0.24-0.255 mm Shane 
to that of adult. Color orange; posterior border of prothorax 
,,,.,.„iIiorucic angles, sides, and abdominal segments 2, 3, 0, and 7 more or less 
Head. length, 0.11 mm.; width, 0.18 mm.; orange, apparently faintly 
reticilated; eyes dark red, larger than in prepupal stage, facets small Three 
ineseiit in close triangle between eyes, in color yellow. Antenns laid 
l,ai kivard on head and reaching to beyond middle of prothorax ; segments in- 
iliyliiicf. translucent white; 

’.Its 1 anti 9 projecting 
of the head and 2 
n iili I'inir setiE or hairs, two 
cxfoiriiiig forward, .about 
Iipl.:;.j Him. in length. Tho- 
I'li.x iLglit orange or yellow. 

I'intlionix about twice as 
iviilc IIS long. Wing-cases 
(I.r.l linn. long, extending to 
sovMitli abdominal segment, 
traiisliieeiit wlnte. l>ngth 
from bead to end of wing- 
[lails, 0.S25 mm. Legs trans- 
lucoiit wliite. .Abdomen 
fiisifonii, similar to adult, 
surfiice iilaiiily reticulated 
ill older ffiecimens, setae 
well ilcveloptxl, the longest 
ones nt posterior end. 

Length of abdomen. 0.612 
mill. ; width, 0.31 mm. ; 
leiigtli of posterior setae, 

0.(is.1 nini. 

The younger stages of tliis 
iii.^ert differ distinctly from 
iliiise of Jf. iKTinorrhoidalU'' 
ill the dashes of crimson so 
gfiierally present on the 
diles. 

Hie pupa of the male 
sliorter and more sleii- 



dCf than that of the fe- 


.u.,,,., . 1-upii. (Jreatlv enlarged 

ubilp. This pupa difl’ers (Orteinai.i 

SsiSST’aM*'" “ with 

liavin7th!V le.ss stained with crimson, and in 

Ai-elef civ f"*- the parts of California in Los 

and more nor thern points, for Mr. ’iVildermuth 
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THE BEAN THEIPS. 


found that the different stages in the Imperial Valley lacked In. 
markings except in the cooler weather of the late fall. 

OaiOIN AND DISTRIBUTION. 

This insect was first described by Mr. Theodore Pergand f,, 
specimens taken in Yuba County, Cal. A few years later he idenj™ 
fled a thrips from Lewiston, Idaho, as this same species. " 

Mr. Dudley Moulton reported that this species had been ( 
in Colusa County by Mr. E. K. Carnes, in Santa Rosa Coiintv 1 
Mr. 0. E. Bremner, and in the Santa Cruz Mountains, Sani i Cinj 
County, by himself. Mr. D. L. Crawford recorded fasciat.i^ {kh!' 
Santa Paula, Ventura County, Cal., and from Claremont and Cliiiin 
Cal. Mr. IVilliam B. Parker, of this bureau, collected it at Da\ is a,,!] 
Hamilton City, Cal. Mr. P. R. Jones, engaged in pear tlii ipj ij, 
vestigations, reports that this insect occurs very commonly iuouQii 
Lindsay and San Jose, Cal. Mr. S. W. Foster, while engaged in tli( 
same investigation, collected this insect from Martinez, Cal., and Inter 
found it “ frequently throughout Contra Costa County.” 

Mr. V. L. V'ildermuth, engaged in cereal and forage iiieect in. 
vestigations, has collected this in.sect in California at Indio. Iliver. 
side County, and at Bard, El Centro, and Iloltvillc, Imperial Coiiiiiv 
and in xVrizona at Yuma, Yuma County, Buckeye and Tein]ie. .Mari, 
copa County, and Sacaton, Pinal County. 

During the present investigation the writer has collected this iiis«t 
quite extensively from many places in southern California. In 1310 
it was found to be very abundant on wild lettuce in several uiiah 
and alleys in the city of Los Angeles itself. At various times it 
has been collected from Bell, Compton, Gardena, Glendale, llollv- 
wood. Laurel Canyon, Puente, San Gabriel, Sierra Madre, Tropiio. 
and indttier, in Los .\ngeles County. In Laurel Canyon the iiiithor 
found it feeding on wild food plants in uncleared land alxsiit C miles 
from cultivated fields. It was also collected near the entrance of the 
canyon, scattered over the mountain sides on various wild plants. .\i 
Sierra Madre it was taken at an elevation of 750 feet. 

It was also collected at Garden Grove, Huntington Beach, Pmelt- 
zer, and Sunset Beacli, in Orange County, Cal. While on a trip in 
October, 1910, the author found this insect to lie generally distribntcJ 
throughout the town of Oxnard, and in Montalvo and the entire 
outlying sugar-beet district of Ventura County. 

In February, 1911, the author made a trip to San Diego to investi 
gate the conditions in reference to truck crops there, and in Mission 
Valley — a long, narrow, and fertile valley lying to the north of S.lll 
Diego, and devoted to truck crops — this insect was found fectling to 
some extent on pea vines. The writer left California for 'Washing- 
ton, D. C., irt September, 1911, and while delayed at Spanlss, Xct- 
he examined several clumps of wild lettuce growing along fire raT 
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, ,„l track and collected both larval and adult forms of the bean 
, j|is upon this plant. 

Mr. A. C. Morgan, of this bureau, recently reported to the writer 
,t he had collected the species on October 10, 1910, at Clarksville 
■| , The fact that this insect is so widely distributed in all parts 
California seems to point strongly to that State as its original 
This is also strongly supported by the fact that Moulton 
„.n.cted it from wild vetch in the Santa Cruz Mountains and tha* 
,h, writer collected it in wild, uncultivated tracts in the mountains 
aia, canyons north of Los Angeles, 5 and 6 miles from cultivated 
This point of view is further strengthened, because the'au- 
tlmr has found this insect feeding on more than 20 native wild 
plant-. 



Mr. J. D. Hood, formerly of the office of the State entomologist 
■■ Imois, recen ly informed the writer that he possessed specimens 
of tins fhrips that were collected by Prof. Lawrence Bruner at 
Lnieoln, ^chr., iebrua^' 14, 1899, and that he had collected this 
-aiiie sjiecios at Urbana, 111., March, 1907. In both cases the 
inpo vein taken on California oranges and had evideiitlv been car- 
fniV'^Tr “““‘ry while hibernating in the navel end of the 

I I ; , o’* "" ®*«l’ent illnslration of how this insect may be 
-liatnhuted through the agency of man. 

at'tvTr? ‘f minute and has been little studied. 

Califn' i *e entire State of 

pnosn t definirr^Tr ^ Prepared to show the 

nite localities where this insect has been observed. 
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Without doubt this insect occurs over the entire Pacific c(,a^t 
the United States and down into Mexico for some distance ainl p^, 
sibly even into Central America. As it becomes better kuonn it 
will probably be found to occur in several of the other iVestem 
States and some of the Eastern States as well. 

HISTORY. 

In 1895 Mr. Theodore Pergande (1)* described this species fncn (uj, 
specimen received from Yuba County, Cal., where it was taken (n 
an orange leaf infested witli (Aspidiotus) Chrysomphalus 
Mask. At that time he expressed the opinion that the occurreiire 
on this plant was accidental. In view of our present knowleilpf 
however, of the feeding habits of this insect, this specimen w,; 
probably feeding on the foliage of the orange itself. 

In 1902 Hinds (3) redescribed the female from one sijecinien in 
the collection of the Bureau of Entomology. At that time he wrote 
that nothing was known of the life history. 

Miss Daniels (4), writing in 1904, noted the occurrence of tliis 
thrips in California. At the same time she erected a new getms and 
species, CaJiothnps woodwortki (4), for the male of neUotlii!j,s 
fasciatus. This error was first pointed out by Dudley Moulton (m 
]n 1907, and the present writer agrees with him, as the mule nf 
fasoiatus fits the description exactly except in the numlxm of an. 
teniial segments. Undoubtedly Sliss Daniels made a mistake in the 
number of segments inthe antenna, since fasciatus is 8-segmeiitedoiily, 

Crawford (7), in 1909, under “ Xotes on California Thysanop- 
tera.” records taking numerous specimens in sotithern Cnlifoniia, 
These were captured on pine. Loins ylaher, and apple. 

Under the name Evthrips fascutlus, Bremner (8) , in lOlO.rcpoiiefl 
this insect as injuring beans and peas and as occurring on alfalfa 
and on peach and pear trees. He recommended spraying with nico- 
tine solutions, and wrote that of these sulphate of nicotine in tlif 
proportion of 1 otince to 5 gallons of water had given pei’feci 
success. 

In 1911 Coit and Packard (9) wrote that the bean thrips laiisf-i 
considerable defoliation to cotton and alfalfa in Imperial I alley. Cal. 
Moulton (10) also gave a list of its food plants. 

The pre.sent writer, in 1911 (12) and also in 1012 (13), piiiblhnol 
two papers dealing with the life history and habits of Thi-ipo<t(»'‘! 
russelU Crawf., a parasite reared in large numbers from this thiiix- 

RECENT RECORDS. 

This species, as identified by Mr. Pergande, was sent to the Burcan 
of Entomology January 25, 1898, by Mr. M. J. Wcssels, of Levi^P 

^ Numbers in parentheses refer to (he Bibliograpliy, pp. 44-4 ). 
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,,i , 1 , 0 . who collected it in a diseased spot of a crab apple. On Au<'ii.st 
^ 7 . I'lOS. Hr. I. J. Condit sent in specimcn.s of this (lirips from 
li.ixis. Cal., where they were injuring sugar beets. He Mrote: 

, ,xarain«l the beets and found them literally covered with thriiis I, oil. tlu' 
, : , and underside of the leaves bein^ badly infested. There were ver ■ 
:,,,ves which were not attacked, most of them having the npiiearauce of 
,• ,,„viniens sent. A field of tomatoes near by was also becoming infested 
■f,.. ;„,vcr lea\es especially were yellow and some tailing off. 

Mr. S. IV. Fo.ster informed the writer that on August 2G, 1909 
Mr. Krank T. Swett, of Jlartinez, Cal., sent to the liiboratorv of 
l!,. Ilnrcau of Entomology at Walnut Creek. Cal., a (piantit'v of 
,,rai' leaves badly injured by this .spoeies. On Angii.st 31 Mr. Foster 
, piled the orchard and found the injury quite noticeable. He, wrote 
dial •■the foliage gave (he appearance from a distance of havincr 
I, ecu scalded.” Mr. V. L. M'ildcnunth, of this bureau, .sent speck 
nulls taken on alfalfa at Indio, Cal., on July 2, 1910. Mr \ 
McLachlan, of Davis, Cal., .sent in .specimen.s of this thrips on 
October 13, 1010, with the report that they were injuring the biuls 
and fip.s of cotton. 

Mr. IV, li. Parker, of this bureau, under dale of August 2o 1911 
sent this insect from Davis, Cal., with the statement that it wa.s 
,aii,dng spiiou.s damage to the foilage of the sugar beet. He, also' 
collected it on sugar beets at Hamilton Citv, Cal., ou September 18 
mil, wliere it was causing some injury. He wrote, however that 
owing (0 the latene.s.s of the sea.son when the beets were attacked 
probably only slight damage re.sulted. 


For a short time after emerging from the pupa this insect remains 
qn.ei and appears to he waiting for its limbs to harden. Durinw 
this time the colors, which were light at emergence, graduallv darken" 
.liter hardening the thrips moves off and hegin.s feeding. ' 


nifAf ur 


ij 


The males and femalc.s of this species seem (o emerge from the 
imim a about the same time. During this invesligalmn it was ob- 
(I'cd that, under laboratory conditions at least, the sexes mated 

kes m even less cime. Ihis operation has been observed both in 
fie.u and m the laboratory and was identical under both condi- 
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The male,’ when inclined to copulate, picks out a female. : p 
she is moving over the leaf runs after her and jumps or alights i, i^, 
back. In some cases he then spreads the wings and moves tl, m 
and down, at the same time moving the tip of the abdomen it, ,'|j^ 
same manner. In other cases the male, after leaping onto tli 
of the female, remains motionless for some time in that posit ii ,, jj 
then exserts the copulatory organs from the tip of the abdons n 
shifts around toward the side of the female, at the same timi 1,;,,,^ 
ing the abdomen under to the ventral side of that of the femali 'fi, 
copulating organs are then moved back and forth until tli, y 

counter those of the female. In some cases observed, when tl,i niale 

did not succeed in connection, it would wididraw to its fornici' pQ,;i 
tion on the female and after remaining quiet for a short time ivony 
move over and attempt the act on the opposite side. As soon a,i 
nection is made the male remains motionless for a short time. iliirii](r 
which period the female, in many cases, crawls slowly arouml on 
the leaf. After a few minutes the male relinquishes his hold uith 
the copulating organs and moves squarely back onto the doisnm q; 
the female. Soon after the male crawls off and away from the feinalp 
This entire operation was observed in three cases to occupy :1, nnj 
10 minutes. Several ca.ses were observed where two males attempied 
copulation with the same female, but, after a vain attempt, one 
generally left her. 


METHOD AND TIME OF OVIPOSITION. 

Exactly how much time elapses between copulation and ovipositiem 
was not observed, but probably not more than a day, so f’.)iu the 
female will begin oviposition within three days from the time she 
emerges from the pupa. In one case adults emerged on July Kt 
1911, and eggs were laid four days later. 

Oviposition usually takes place during the night, but lias been 
observed at 2, 3, and 4.30 in tlie afternoon. A female engaged in 
oviposition was observed to crawl over tlie leaf of the food |iliiiil 
for a short distance and then to stop and scrape a .hole in the leaf 
with her mouth cone. This was accomplished by a slight fonviml 
and backward motion like that of a clusel. In a short time the 
female ceased this action and moving forward until she could plnee 
the tip of the abdomen where the tissue bad been ruptun‘d. lirelieil 
the abdomen in the middle, and brought the tip to the opening in 

^ Pietro BufTu (AUi Sue. Tof5cano Sot*. Naf. Mem., vul, 2:5, p. 4R, 1907) fititin'"’ 
faj^ciatuSj female and male in copulation, in a position idenfiral with that ol't-eiTfil 
the writer in HeUothripg fasciatus on many dilfereut occasions. 

A. F. Shull (A Biological Survey of the Sand Dune Region of Saginaw Ihi.v, Mi' !■ 
pp. 190-192), describing copulation in the suborder Terolirantia, expresses il(iii!if 
the position of the male on the back of the female during copulation. .Vs his rbspni 
tions on Euthrips tritici were made under unfavorable conditions his cottchi^inns 
probably erroneous. 
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loaf surface. She then proceeded to work the ovipositor back 
4 forth in the rupture until she had made an incision of sufficient 
„tl,. After this she became motionless for a varyin>r le,i.,th of 
0 . while the egg was being deposited, whereupon the ovipositor 
V removed, and the female moved away. ^ 

\ number of cases have been observed where the female, after 
ii -. iting the ovipositor, could not withdraw it, and. thus held" .she 
(lied. ' I ■ 

NUMBER OF EGOS ANO PERIOD OP OVIPOSITTOV 

Offing to the artificial means used in studving the habits of this 
i,.,ct it was impossible to determine e.vactly how many e-.^s a 
hcale is capable of laying. However, the writer confiwdT'fe 
in a vial for observation. They laid an average of 3;, 5 eo-- 
earh. while the highest average for any day was H.5 e<r<rs each 
.\, wilier female, during the period from August IG to Aum,st n 
1911, laid l(i eggs, the gi-eatest numlier laid in any one day bein-'V 
Al Compton, Cal., during 1911, females kept in confinement were 
„|,soi-ved to oviposit for 30 days in succession, wliile others were 
observed to oviposit 51 and 83 days after they emerged from the 
pupa'. If this insect normally continues oviposition rcmilarly over 
1 . period of 83 days tlie total number of eggs laid must 1^ very la roe 
.Mr. V. L. IVddermuth, while in the Imperial Valley, made some 
interesting notes on the number of eggs this species mav deposit 

On August 2, 1910, he confined 2 females on leaves of alfalfa in 

a (iai, and on August 6 these leaves contained .50 eggs, or an average 

T.bk ^ in 

of effm <lcpo,Ued hy the Icon (iMMInip, iuxHatm) 
Imperial Valley, Cal., 1910. ’ 


iint'iii 

-No. 


Dale female 
i 0 .sjnj!invial. 


Bale and number of eggs. 


IflKl. 

-Dig. 29 Sept. 1 

•' 'ig- 31 8ept. 4 

-••-'io I tept. 7 

-tlo j Sept. 1 

1911. 

■'■i"- 2' ' Sept, m 


Eggs. 


311 Sept. 2 
42 


E^gs. 


Get. 3 
Oct. 21 
Nov. 1 


Ofi. 11 ; 
Sow 11 


Total 
period of 


JJaj/s. 


Tdinl 
number 
of eggs. 


79 

42 

53 

20 


I Reewd made at Teiiipe, Ariz. 

I" liH'se experiments the longe.st period of oidposition was 46 days 
H(jrgest number of eggs laid by a single fauale, 134. ’ 

that the females observed by 
th deposited more eggs and at a more rapid daily rate 
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than those observed by the writer. This may have been due to tljj 
iiigher temperature of the Imperial Valley and vicinity, whiiv 
observations were made. Mr. IVildermuth noted adults in 
tion the day that they emerged, and oviposition on the 
date. He also observed this species to oviposit during the entiiv , 1 .^' 
whereas the writer never observed it to oviposit except in tlip aftir 
noon or night. 

PROl'ORTlON or THE SE-XES. 

The bean thrips was under the observation of the writer for 
period of more than two years, during which time it had been ofj. 
served in the field at all times of the year. In all observation, inmij 
during the investigation of this insect the males and femalo ivn,. 
collected together and copulation was observed from early in I'cljm. 
ary until reproduction ceased late in the fall. Apparenilv tlis 
females outnumber the males, but this may be due to the fact tlmt 
the females are not quite so active as the males, and aie not dji, 
turbed on the plants when examined. On June 9, 1911, out of i- 
specimens reared in the laboratory 9 were females and 8 imili.,, Jup. 
IT, ion, the writer examined another series of live adults that wore 
reared in the laboratory. Out of 100, 80 were females and 2(1 inale;. 
.1. third series of reared adults was examined October 10, 1!)]], m,,] 
out of 41 adults 32 were females and 12 males. .Apparently the ptw. 
centage of females is too high and does not indicate tlie exact leiu- 
tion between the sexes. 

Kl.NUS OE RF.I’ROnrCTIOX. 

In all observations made on this topic reproduction lias liem 
bisexual, and in view of the fact that males were observed at all 
times and copulation also occurred at all times in the year wlmi 
this insect was active, this would seem to be the usual method. Hon- 
ever, although the few experiments made to determine wliether 
parthenogenesis occurred gave negative results, in view of (he inv- 
ponderance of females during certain parts of the season it is quite 
probable that asexual reproduction may occur. It would seem that 
this method would occur under certain conditions, especially in 
view’ of the fact that the greenhouse thrips {Heliothrips hn-morrhi- 
dalisY reproduces, so far as we know, asexually only, the male hiU- 
ing never been discovered. * 


FEEUING HABITS. 

Both the adult and larva of this thrips injure the host by feeding 
on the foliage. As in the case of the greenhouse thrips, the Imw 


* “ The Greenhouse Thrips,” Bui. 64, Bur. Kut, U. S. Dept. Alt. 
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■irlier leaves are first attacked in the spring by the adults, 
i * feed on the underside of the leaves, scraping out the leaf 
^ nt in small spots that become white and conspicuous. Often 
' " hilts move along and leave a chain of white spots to mark their 
g The adults also feed to some e.vtent on the surface. 

' " hiev'feed the females deposit their eggs in the leaf tissues, and 
' )on as incubation is completed the larva; hatch and join the 
' ' Its on the leaves. Under these conditions the leaves become more 
' * 1 ■ dried and lifeless, and tlie adults move to the higher and more 
' hr leaves of the plant. In this way the entire plant may become 
' ted On February 5, 1911, the writer found the adults of this 
I" j e.xtreinely abundant in the pea field of some Chinese truckers 
''''lloUvwood, bal. Here nearly every plant had 7 or 8 adults feeil- 
on tlie underside of the foliage, and in many case.s a and G were 
'.rnt on each leaf. On August 18 of the same year in the same 
Tualitv plants of spiny wild lettuce (Luetuca. scariola) were observed 
Iluit had 50 adults feeding on a single leaf. 

The adults seem to feed on a large variety of plants and have been 
fomul feeding on all of the plants given under “List of food plants.” 
It iiiiiv be well to state at this point that the presence of adults on a 
ijhiiit'has not been considered sufficient evidence to cla.ss that plant 
a food plant, but wliencver larva; of this insect were taken on a 
iiliiit. (his was considered sufficient to rank the plant as a host. 

In thf spring when the adults leave hibernation they collect on 
the wild foot! plants present and feed on them until (heir injury, 
due to an increase in numbers and feeding, weakens the plants and 
diorfons the food supply ; then they fly to fresh plants of the same 
hods or to cultivated crops and fruit trees nearby. Of all the food 
plants ob.served, the spiny wild lettuce (Laciuca scanola) seems to 
lx the most favored. This plant has been found to be infested more 
heavilv than any of the other food plants ooncenied, not e.xcepting 
tho-se of economic importance. 


The present writer in his investigations of the greenhouse thrips ' 
never oliserved tliat insect to take flight naturalh', or eaen wlien dis- 
(iiibed. The adults of IldiothrqK fascktiis, on the contrary, take 
flight veiy readily, and if jarred or disturbed will usually fly or jump. 
This species ir. taking flight raises the tip of the abdomen quickly, 
;;ii(l separates the wings. It then ri.-;es straight up into the air and 
flies rajudly away in short undulating curves. Indeed, to the un- 
Iraineil eye it appears, in flight, exactly like a small speck of soot 
being blown around by a slight breeze. This ]iowoi‘ of flight aids 
greatly in the dispersion of this insect during the spring and sunimor. 


1 Loc. fit- 
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LEAPING. 

This species possesses the power to leap actively and, consliii i j,,,, 
its size, to a considerable distance. It is no uncommon occurrei: v f,,|, 
the specimens which are being examined upon a plant to leap o;l an,i 
be lost. Like the greenhouse thrips, it will crawl over the 
rapidly when disturbed. At other times it will remain mot:.ii,le. 
for a considerable period, lying closely to the surface of the leaf alon^ 
one of the veins. 

NORMAL LENGTH OP LIEE. 


The length of life of this insect as an adult has been deteniiinej 
under the artificial conditions of confinement in vials coiiluininff 
fresh leaves of the food plant. As often as these lost their freshness 
other leaves were put in and the adults were changed with a ctiinel's- 
hair brush. 

Even under these conditions the length of life observed for some 
individuals was surprisingly long, when we consider the minute size 
of the insect. During these experiments it was observed that these 
insects were very sensitive to humidity or a lack of it and all were 
soon killed whenever the vials used in confining them became too ili v, 
Table II shows the results of these experiments in which some thrips 
lived for 84 days. 


TAnr.E of iife of otlnJt hcan thripx <vl Compton, Ca?., /f)/;, 


Date adiifts emftired from pupa. 


April Id 
April 2;i. 
June 5. . 

JiilyW. 


Niimitcr 

cmcrjicd. 


Specimens dieil. 


Dnte. iNiiinber. 


!/Mav S 
jlMay n 
May 8 
May 18 
^fay 2n 
iJuiift 5 
llJune 17 
j\June 21 

I Jiilj' 22 
.TiilV 25 
Jtily 2fi 

.\np. 8 
.\iijf. 12 

.\u«. 17 


La^t , Maxiiinijn 
adult I iCTL'ttiol 
died. , liic. 


1 -■ 


rh 


]>a^. 


5 Male and female. 


LENGTH OF LIVE IN WINTER. 

A number of adults were collected from host plants on Aovciubev 
18, 1910, and were placed in vials and furnislicd with fresh Icine^ at 
intervals, and some lived in confinement in this manner until I'llum 
iiry 1, 1911, by which time all had died. On January 16, 1911- a '■tiiii- 
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, , of adults were taken from the open on leaves of nasturtium and 
,, , IV placed in vials. These diefl in April, giving a length of life 
i M' being collected of 92 days. As adults have never been observed 
,,, , merge from pupae later than December 27, these adults must have 
p least 21 days old when collected, so that they lived about 113 
Probably hibernating individuals live as long as 5 months. 

HABITS OF THE LAEVA. 

In obsen ing the habits of the larva of this thrips, the writer was 
-tantly impressed with the great similarity that existed between 
l],;. s|X'cics and the greenhouse thrips. This is so great that the 
de-' I'ipfion of habits of the one would almost equally fit the other. 

HATCHING, 


Apparently the hatching process may occur at anv time during 
the (lay. Many have been observed hatching early in the morning 
101(1 one larva was observed emerging from the egg cavity at 4 25 
p. in. Very slowly this larva pushed its way out of the egg cavity • 
(luring which time the appendages were all held closely appressed 
to tlie liody and were invisible. As soon as the body was nearly out 
the insect began a slow forward and backward movement and at 
-l.tO 1). 111. ail but the tip of the abdomen was free, while the larva pro- 
jected straight out from the leaf surface. While held in this position 
it began slowly to unfold the limbs and antenna; and move them 
around. The motion was very feeble at first, but gradually the larva 
Hcmed to gain strength and at 4.48 p. m. it bent over and, grasping 
the leaf surface, began to pull with its limbs in order to free itself 
This was accomplished at 4.53 p. m., making the total period required 
in emerging from the egg 28 minute. 5 . 


The lanvT of this insect after hatching move away a short distance 
tiien appear to rest for a few minutes until thev become stronger’ 
V'lthni a short time, however, they move on and soon commenoe 
feeding, VTicn first hatched the larva; are verj^ minute and almost 
colorless, but as they begin to feed and drain the green colorin^o- 
iiiiiKer from the leaf the alimentary tract becomes plainly visiblt 
troin the contained food. In a few davs the color of the bodv 
becomes more or less yellowish and blotched with crimson. In com'- 
mon with otlier species of Ileliothrips, the larvie of the present 
■ ixcus vcop the tip of the abdomen elevated and carry around on it 
a Sinn II globule of reddish liquid excrement. Gradually this vlobule 

f I the leaf surface. Here in time it dries and forms a black 
To^soi.e. The occurrence of these spots on the leaf of a plant 

"CO.I by (lie conrlraola 

CS UcscrAed by Mornll (n„l, SB, Bur, Unt, L'. S. Dopt. Agr.. pg. 
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marked by feeding of some thrips furnishes good evidence tli it ii,, 
bean thrips has been feeding there at some time. The larva' fi ^.,1 
much the same manner as the adult, the raouthparts being pra( ii,,.|[]j. 
the same. They gradually scrape out the contents of the leaf, 
ing silvery spots, which as they become abundant often unii,. 
gradually destroy the vitality of the leaf. Most of the eggs 
be laid on the underside of the leaves, although the writer lia,; „|, 
served eggs to hatch from the'upper side also. As a consi'i|ii(.„^.j 
the larvae begin feeding largely on the underside of the leaves. 
hatching they do not move far before commencing to feed, ilmi,,,, 
which time, under ordinary condition.s, they move very little. IVliui 
plants are first infested the larva' seem to feed close to the Iwt 
veins, but as they become more abundant they scatter in groups over 
the entire leaf stirface. Like those of the greenhouse thrips tlu 
larvffi of this species seem to cluster in colonies and unless disliirljo,] 
or in need of fresh food, remain thus. The colonies are in many ca-e; 
found in between Iwo veins of the leaves. When disturbed the liir,-,, 
will violently twitch the end of the abdomen with its drop of liqiyj 
and move away rapidly. Apparently this is used as a means of ip,. 
fense, for the writer, in work with a parasite of this thrips, obsmej 
at times that these larvae when touched from in front by the paraslts 
flung the abdomen around and moved rapidly away. When thi,s or. 
enrred the parasite generally retreated, but returned to the attack 
and later usually succeeded in ovipositing in its host. 

The larvffl and adults of this thrips feed togetlier in colonies, luul 
as the leaves become crowded or dry from excessive feodiup' the 
larvae move in search of fresh food. Gradually the, whole under, 
side of the leaf attacked becomes infested by the larvae and tlicii 
the surface as well. In fact, the writer has seen leaves so henvilv 
infested by the larva; of this tlirips as to give them n decidedl) 
lai'\'£e move in search of fresh food food. Gradually the whole iiiiilw' 
reddish color, due to the bodies of the insects. So far tide lurv;! 
has not been observed feeding in the blossoms of any plant, 
but in some cases it has been observed feeding on green tomalois, 
and when bean vines are badly infested the pods are also attackeil. 
Indeed, wlien excessively abundant, these insects will not onJ.v 
cover both sides of the leaves, hut the stem of the plant as well. 
The larvae as a rule feed unprotected on the leaf, but at times iiiav 
be found feeding under the protection of red-spider webs. 

Apparently the.se minute creatures are not aflected by dust, as 
the writer has found them feeding in large numbers on leaver of 
spiny lettuce in an alley in the city of Los Angeles when the leasts 
were so thickly covered with dust as completely to hide the .siuface. 
It would seem that with the enormous clouds of dust that ariee m 
this section during the entire summer, completely coating tlie larue, 
they would speedily succumb. 
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A.S an illustration of how abundant this in.sect may become the 
following observations are given; On August 31, 1909 Mr F^ter 
„f (his bureau, found it severely infesting pear foliage’at Martinez’ 
( al., and noted as many as 200 larvae on one side of a leaf On 
Jiilv 28 , 1910, the writer found some plants of spiny lettuce badlv 
iiifosted by the larv* of thisthrips, and 10 leaves gave a total infe« 
(aiidii of 733. (See Table III.) This gave an average of 73 3 to each 


X.4Bt.E m.-lnfestatian of Lactuca smriola hy Una of the hean thrips. 


No. of 
leaf. 

Number 
of larvae 
on under 
side. 

Number 
of larvce 
on itnper 
side. 

Total 
number of 
larvuj 
on leaf. 

No. of 
leaf. 

Number 
of larvae 
on under 
side. 

Number 
of larva; 
on upper 
side. 

Total 
number 
of larvae 
on leaf. 

1 

2 

S 

4 

5 

70 

34 

43 

30 

59 

40 

7 

39 

2 

2 

47 

'46 

77 

73 

45 
- 32 

106 

7 

8 

9 

10 

44 

61 

70 

23 

47 

30 

1 

.12 

91 

91 

71 

65 


92 


480 
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On July 18, 1911, at Hollywood, Cal., leaves of spiny lettuce were 
lomid that had several hundred larvie to a leaf. September n 191o' 
Mr. Mlklermuth observed a field of cotton at El Centro, Cal., ’show- 
ing considerable injury by this insect, and counted as many as ‘>00 
larvie to a single leaf. ^ 


MOLTING. 


The larva molts once, giving two larval instars, then molts to the 
prepiipal stage. On July 28, 1910, a number of larv* that had just 
liatched were separated and on August 2 these all molted. On Aumst 
1 they again molted and changed to prepupse. This gave the fir.st 
iiislar a length of five days and the second a length of five days The 
pro^ss^of molting m the larva is continued unprotected in the midst 
t he feeding colony. After molting the skin is left adhering to the 
loaf beside the feeding larva. ® 

It was observed with the larvie of this species and of those of the 

piooi, house thrips that when they were c.xposed to a low temperature 

rill! Th ^l^'^ked and growth remained stMionarv 

killed’ bmirrth''’''f, exposures the insects were 

traineratiires tl ^ ''e^o^ed to higher 

tuupeutnres the larvm resumed their growth and pupated hi a 

Under the artificial conditions of rearing in vials the mature' 
kindt d n P«Pation in curled-up leaves, in alt 

flw'field hnwp n ^ "P the vial. Li 

‘“‘le in rubbish an 1 



26 


THE BEAN THBIPS, 


The molting from larva to prepupa under laboratory conditions 1,35 
been observed many times. On April 10, 1911, a mature larva wa, 
observed to begin the process at 4.05 in the afternoon. After reinai,!, 
ing motionless for someT,ime it arched its body, and shortly aft^^ 
the skin split down the head behind the antennse. Tlie head «ia,i. 
ually forced its way out of the opening, then the body followi l, thj 
old skin being slipped off behind. This molting was compl. (e,] 
4.21 p. m. 

HABITS OF THE PREPTJPA AND PUPA. 


The prepupse of this insect are found in company with the pupj, 
and full-grown larvie in small social colonies. These holil tlit 
antennae out in front of the body and move about to some extent, 
The pupae, however, carry the antennae folded back on the heiid anil 
thorax and remain motionless unless disturbed or exposed to the 
light, in which cases they will slowly crawl away. When com. 
pelled to pupate in closed vials the prepupm and pupae occur ui 
large numbers closely packed together along the edge of tlie vial 
and the cotton plug or buried in the cotton itself. In nature it has 
quite different habits. While the greenhouse thrips under natural 
conditions pupates on the leaf of the food plant in among the feeding 
larv®, with the bean thrips this seldom takes place, and during the 
two years this species has been under observation by the writer only 
three pup® have been found on the plants infested by hundreds of 
thousands of larv®. In one case a pupa was found under the web of 
the red spider near the midrib of a leaf of spiny lettuce ; in aiiolhcr, 
one was found under a web of red spider on a leaf of the wild tobacM 
flower; and the third was found in a curled-up lettuce leaf. 

I December 17, 1910, a quantity of the dead leaves of wild helio- 
trope were, collected on the ground under infested plants. Prolonged 
sifting revealed the presence of a single pupa. In 1911, the ])icpupic 
and pup® were found by Mr. John E. Graf and the writer to be 
very abundant in infested bean fields under clods or lumps of thy 
earth and in cracks or holes in the lumps. Upon exposure to the 
light these at once began to move, away in search of darknes.'^. 

Mr. Wildermutli also found the pup® of this insect undei gromid. 
He wrote in his notes on September 23: 


While searching by aid of a binocular for pup®, 1 fomid one ew 
prepupa, and two (niatnre) larvie just at the crown of the plant ami in'iivat' 
the soil • one pupa about eiie-fourtb inch below the surface of the sail m i™ 
oval cavity about three times as long as the pupa itself; one i,re|iii|iii licUvMH 
dead leaf and the soil. Never have I found a pupa, .above the smtace ot 1 e 
ground, on the leaves of the plant, or between the sheath leaves anil the s . 
as freQuently occurs in eonflnenient. 

The molting of the prepupa to the pupal stage is very 
that described for the change of the larva to the prepupa. ^ 
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I ,ee in whatever location the prepupa may be, and the transparent 
y,5,| delicate empty skin is found behind the pupa. It was observed 
li n ing: the fall that pupae exposed to a low temperature did not com- 
j i,.,e their development to the adult stage. These, when later placed 
i,i ihe greenhouse, changed to adults unless exposed to the unfavorable 
, ,,i.(litions too long, when all were killed. 

During the pupal sta^ several external changes take place. At 
lii ,l the ocelli are not evident, but as the pupa develops these become 
pruininent in a triangle between the folded antenna;. Then the reticu- 
l,,.;„ns of the body begin to appear, and within two days of the 
eiiu-igence of the adult the pupa begins to darken and the le^s 
;iiitrnnse, and wings begin to show blackish bands. The adult 
merges in a manner similar to the molting of the larva. Emergence 
lilts been noted at all hours of the day, and there seems to be no'^par- 
ticuiiir time for its occurrence. 


FOOD PLANTS. 

This insect seems to be nearly as omnivorous as the onion thrips, 
as (lie following list of food plants upon which it has been reared or 
(bscrved during the past two years by the writer would indicate. 
These have been divided into economic, and wild food plants and 
under each will be given notes on injurj’ and appearance of injured 

pliuits. 

BEANS. 


The injurious occurrence of this insect on the foliage of beans gives 

ID it its common name. It has been observed by the writer to feed on 

bean foliage in the adult and larval stages from early in February 
in sheltered places,, until the plants are killed by frost in the fall’ 
In the spring the wild plants are first up, and the attack is largely 
rnneentrated on them, so that when llie beans come up they are not 
immediately attacked. However, in a few weeks the insect spreads 
lo tile beans, thereafter increasing in numbers until in the late sum- 
mer and fall much injury is done. Wien snap beans are infested 
the adults first attack the leaves, and while feeding lay countless egos 
in the tissue. The larva; on hatching begin to feed,' and graduaUy 
the green coloring matter is entirely removed from the underside of 
the leaf. This becomes white and covered with the black spots of 
e.'icmnent The infestation then spreads to the surface and to other 
I'aits of the plant. As the feeding goes on the leai es lose all color, 
leeonie ivlute, or dry up and turn brown and drop off. As the infes- 
labon increase, s, the stems and pods themselves are also attacked and 
imiied. .V badly infested field appears as if scorched bv fire. The 
■ina bean and pink bean suffer in the same way. The blackeye cow- 
pus us past season were almost immune from the attack of this 

badly infers “ 
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OTHER VEGETABLES. 

During the spring and early summer this insect is not noth 
on either the sugar or table beets. Late in the summer, howerpt 
the wild plants die down, these plants often become badly 
but as the beets have nearly completed their growth little real ij 
jury results. The outside leaves seem to be first infested, siiowia,, 
series of .minute white spots more or less in chains, where the cIiIq^j 
phyll has been removed, but in badly infested leaves the unilpivi,||, 
becomes white and dried and covered with small black spots, eaiisin^ 
the leaves to wilt. Mr. Parker wrote from Hamilton Citv, Caf 
under date of September 18, 1911, that the injury was apparent in 
almost every field. 

Cabbages and other crucifers are commonly infested by thi.s thrips 
and at times may be seriously injured. On March 27, 1911, cabbartg 
in the laboratorj' yard were slightly infested. Wliere they had fed 
long the underside of the leaf was full of the silvery-white fcediiin 
marks of this insect and the tiny black specks of excrement. Caiili. 
flower suffers to the same extent as the less valuable cabbage. 

This insect has also been found feeding quite extensively on let. 
tuce, potato, and tomato. At Hollywood, Cal., in February, itn, 
it was very abundant on the foliage of pea vines, but the infestation 
did not appear to increase, probably because the vines were quite old, 

PE.\E. 

Mr. S. W. Foster found pear foliage badly injured on August 31, 
1909, at Martinez, Cal. He wrote: 

The foliage gave the appearance from a distance of having been scalital, 
Close examination showed that the leaves were often injured in large areas oa 
either or both surfaces. The larvsc, feeding only on these outer surfaces, soot 
cause the blackened areas. 

As the tree has made moat of ila growth for the season and the fruit crop 
has been harvested, it is hardly probable that this species will prove of serioDi 
consequence to tlie gi-owers unless it should get so numerous as to appear In 
numbers early in the season. 


ALFALFA. 

The following field observations on (lie work rnf the bean tlirips 
on alfalfa and cotton were made by Mr. Wildennuth in the Imperial 
Valley, Cal. : 

August 2, 1910. This thrips does nearly all if not all of its fectlin,? on tte 
upper surface ol the leaf. The excrement is arranged in definite ions, ettw 
semicircular in form, around these eaten sjiots and makes a very characteristic 
mark [see flg. 9[. The eaten spots later turn yellow and then tiui iiKalfa 
presents a sickly appearance. August 4 I visited several alfalfa fields m'i 
were very much injured by this thrips. Scarcely a leaf could be foiinii tint 
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On September 18, lull, he wrote: 


This thrlps is very abundant in alfalfa fields at this time of year, tli, ] 
being present on the older alfalfa and the adults present on the youngc; 
and leaves. Many leaves, after being badly scarred by the thrips, wilr ,|,i j ! 
off, so that the damage is soon very great. It seems rather strange i .i, p' 
thrips should become so very abundant In the fall of the year and i .i/j, . ' 
tritic.i, the other imiiortant alfalfa thrips, should decrease in numh, 
that in the spring of the year Just the otiposite should be the case. 


COTTON. 

September 22, 1910, Mr. Wildermuth wrote: 

This thrips was found damaging cotton about 11 miles southensi (,( p 
Centro, Cal. The cotton was only damaged in one corner of llie lielil. jm] 
happens that fresh alfalfa is being stacked close to this corner. 

September 28 a field of cotton east of Imiterial had a strip through ilie (.,. 1 , 1 ,, 
of the field damaged by this thrips September 30 numerous fields on Uio 
aide of the valley were being damaged by this pest. The leaves were iloiiii nj,! 
rusty looking and the plants in bad condition. The damage was not as great as 
if the work had begun earlier in the season, but was at that time very grp;it 

October 11 several cottou fields at Holtvllle,’ on the east side of ilic vaiif,. 
were examined. -A gretit many fields showed cousidertihle injury. The 
wore eaten and turned a sickly yellowish or brown, many often being eiirlfii 
A field on the Young ranch was as badly damaged as any seen, ami this lieij 
lay alongside an alfalfa field. Three other fields on the same rtiiicli slimidi 
very little damage. The former field w.as of a late planting. This thrips ins 
caused mtich more damage to cotton 'than was antieiirated, ami if it sbnniii 
begin Its work early in the season it might prove extremely destrncllvc. lie- 
cause of tills, as well as other still better reasons, cotton should be iihiiitaias 
early as possible in tlie spring. 

In November, 1911, Mr. 'Wiltlermuth wrote: 

Mr. Packard and cotton growers throughout the valley report but little iiijiiiy 
to cotton by this thrips this yi'ar. I found only two siiecimeus of hirvic inyeilf. 
end a tew adults. It would seem as if the damage to cottou comes wlici; miMi 
follows alfalfa. This year, there being but little alfalfa land put oj ci.iitoii 
and more cotton following cotton, the damage was not so noticeubU'. 


WIU> Fl..\NTS. 

Of all fond plants of this insect the wild spiny lettuce (Lnrf<ir,i 
scariola) seems to be preferred, at least in llie vicinity of t.n^ .Vngpk^. 
From early spring, when this plant comes up, until it die.* ilmvii in 
the fall, it is usually badly infested by thrips. Many cases Inu n iiceii 
oliserved where other food plants, such as beans, etc., in the samn field 
were only slightly infested, while the spiny lettuce near bv "le s’ 
badly attacked that many plants were dead. Furthermore, tlii* weed 
is one of the commonest in the country, occurring abiindaiitiy in mi' 
cultivated or even in badly cultivated fields. In additiuii it , 2 ro"" 
np in dense clumps in all fenre rows and roadsides, and tin' idl'd!' 
of way of the different railroads are densely packed by this pbii'!' 
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^Vlien this weed first comes up in the early spring there is scarcely 
,,,, vegetation, so that it offers an agreeable host to the bean thrins 
|,.,,vially as the foliage is very tender and juicy at that time. The 
attack the first young leaves, and the larv®, upon hatchino- 
fp v'l eggs deposited at that time, join the feeding adults. As soon 
,,, ,1;, ,e become abundant, the leaves lose all or nearly all of tlie green 
, ..intent and turn white, after which they dry up and hang dead 
jVviii the stalk. The infestation continues to spread to tlie yoiiimer 
until the entire-plant is killed. 

•j i,,. sow thistle (Sorwhus oUraeeus) has the same general distri- 
liiiiivii and is also a favorite food plant. 

tVilil heliotrope {Heliotropiiwh eurasmvkum) is another favorite 
j,„„| plant late in the year. This plant does not start in the spring 
until quite late, and when it does appear above the ground generally 
escapes destruction by cultivation. Thus it occurs commonly in the 
beet and bean fields and in orchards, and in the fall is one of the 
chief food plants. 

The bean thrips has also been found feeding and reproducing in 
numbers on E uryptera Ivcida and on one of the cucnrbifaceK, prob- 
alily an Echinocystis, in a canyon north of Los Angeles. In the same 
locality it was later taken feeding and reproducing on Omphalinm, 
(■(illfonlcim, MirahUis cdlifornka, Ennams hrevipen, Chenopodhm 
IleUiivtlms a.nnuvs, Atriplex sp., wild turnip, Erigeron ewna- 
and wild pea {Lotvs ammeanm). It was also taken in the 
valleys feeding and reproducing on the Chinese cigarette flower (.Vic- 
oliiiiin gkmca), Bidem pilosa, Verhmnm mrgat.nm, Polygonum aoi- 
eda/'c. and Ci-epsis (?) sp. The adults were also taken in the fall 
feeiling on the foliage of a porch vine, Taesonia mellissimus, and on 
the cultivated nasturtium {J'ropaolum major). Mr. A. C. Morgan 
found it on the underside of the leaves of the tulip poplar at Clarks- 
dlle. Tenn. 

This thrips has also been recorded as feeding on Lotu.^ ghher, 
apple, poach, orange, wild vetch, burr clover, and radish. 

After perusal of (he above list of food plants it is easy to see how 
this insect can obtain a foothold in a cultivated crop in tlie late 
-iimiiier. especially as many of the wild plants die from maturity or 
lack of moislure, thus forcing the insect to migrate. 

SEASONAL HISTORY AT COMPTON, CAL. 

The life cycle of the bean tlirips was observed at Cpmpton for varv- 
pints of the year, and because of the cooler and more even tem- 
liinuure prevailing there is quite extended and more nearly equal 
tor the entire period of reproductive activity. 

I'HE EGG. 

for egg to hatch in the months of 
• ^ pnl, and May was not exactly determined. Ilowet er, fresh 
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leaves of wild lettuce were collected on April 7 and they lij,| 
number of eggs in them very recently laid. The last of these 
on April 24, making the length of incubation about 17 days, oi' p,,,,;' 
bly as many as 21 days. The average mean temperature for the; 
21 days was 59.1° F. 

In July several adults of this thrips were confined over !ii<riit ot, 
leaves of growing plants that were uninfested, and were 
on the following morning. In this way a number of eggs \rero 
tained that hatched under absolutely normal conditions, as tli<. 
were kept in an open-air insectary. 

Table IV has been prepared to show the records of inciihalion f,,, 
these eggs. 


T.^dle ly.— Length nf egg xtnge. <>i the bran thrips inJulu at Compten. Cstj..,, 


Datft of 
ovipo- 
sition. 

Dates eggs hatobed and number eat h day. 

First egg 
Latcbcd. 

1 

La.st egg 
hatched. 

Shortest 

I incuba- 

j tiOD. 

inciliiu- 
ticn, iiaii'Lt.i, 

Julv! 
1 23. 

July 

24. 

Julv 

25. 

July! 

26. 

JnJy' July 
27. 1 28. 

' July 
29. 

'julv 

30.' 

July 10 ; 
July 11 
July U 


1 2C 

16 

1$ 

1 

3 

2 6 



July 23 
Julv 24 
July 28 

Daps. ' 
Julv 28 13 

JulV 27 13 

1 July 29 13 

Daijf, 

1; 

a 

I'i 






X 

16 



! i 



In this experiment 169 eggs hatched and the minimum loiiirtli nf 
incubation was 13 days and the maximum. 18 days, hut iieiirly .'ij 
per cent hatched in just 14 days. During this total period the aw- 
age mean temperature was 69.6° F. 

Again, on .Vugust 20 adults were confined over night on a livini; 
plant of wild lettuce, and 4 larvae hatched on September 4, and I (m 
September 5, making the periods of incubation 15 and Ifi cluys, 
During this time the average mean temperature was 66.3° F. 

During the months of October and November the incubation 
probably lengthened a few days and will take about 21 days, a; lli( 
average mean temperature for these months was, respectiwly, onto 
and 55.3° F. 

THU nVRVA. 

The length of time occupied by this insect in the larval stop' fil- 
ing the months of March, April, and May was observed iliiriiiy die 
year 1911 by confining larva; that had just emerged in oials mii- 
stantly supplied with fresh food. Table V gives the results of (heff 
observations, mile in the first part, of this period the lenfftli re- 
quired was from 17 to 19 days, later it was shortened to 9 and U 
days. The average mean temperature for the first ];eriod. M.iifi 
ig'to April 7, was 61.5° F. and for May 14 to May 27 it was 61.1“ b 



SEASONAL HISTORY AT COMPTON, CAL. 


33 

. , , —Lciiglh of larval stage of the liean thri/ix, Comglon, Ca! March a„d 
1 ' May, mil. 


t>uie un-e hatched. 

1 

[ Number 
; oflarviP 
; hatched. 

Larval impaling, j l.cnglli singe. 

Pate. 

Number, \finiiniiiji. M-.\\iniinii, 


8 

J.tpr. .i 
f\pr. b 

1 ^ /Jayti. jfai/s. 


j 

(.\pr. 7 
May 24 

1 . Id 1 

; 1 to 1 " 


15 

/Mav 2(5 


14 

MaV 27 

1 9 : 11 

— 




Avrr%'(' 

mran 

temper;!- 

ture. 


til. 5 

'■2. I 


I Rest, killed by heat. 


Dunn;' •fiiiio iiDil the first pari of July this mctluMl of reining 
to secure the length of instars was reijeated, with tlie results 
,],in\ n in Table \T. 


l oa.i; \'l.— Length of tarrnt .itiige of the hcau Ihrliu in .hmc ninJ tin- tint mrt 
of July, Vomyion, Cal. 


Egps hauthed. ; Larvtv pupated. ]>uration offilaifc. a voro.r. 

; _ Total -"3® 

link'. -.Number.; Pair. .Ximibor. ' Minimum. Ma.ximiim 


.llJlIP I'i 

^Junc 28 

\Julv I 


iJulv JO 

r,liiiK*2.* 

50 tJiilv II 


j Uulv 12 

' .fiine 2** 


Ijiilv 1 

50 July n 



Otit/s. Days. 


2 

l.'J 1« 

(W.9. 

11 

11 : i;j 


11 

11 12 1 

00.7 

:{ ' 

J2 ^ 







Here the minimum for the larval stage was 11 days iind the maxi- 
miiiii 14 cla 3 ’S. 

In July larva; were reared from eggs laiil in normal growing 
lilmits. .situated in an outdoor iiisectarv under normal ciiiulition^ 
Tliesc experiments are all given in Table Til. 


I lEi E \ It. Length of larval stage of the henn thriiis in .Inin, t'llj. at Couinton 

Cal. It 


Kgtjs hatched. 
F-Mh .. 

Pate and numUT of lan-.e 
pupating. 

Total 

larvtP 

Length of larval s(age. 

Average 

Djlf. 

Numljer. 

pupat- 

ing. 

Minimum. 

Mavimum. 

tempera- 

ture. 

[.Iiih :‘3 

1 Jiilv iM 
l.hily 2,5 
jJtliv 24 
July 2.5 

Ijiiiy '2ty 

2 iJidy 2S 

T 

54 

10 

21) 

LS 

9 

H 

J»ly31, 85 larvae feeding; Aiiir. 

; 2, all but 10 left plant to pu- 
' pate; Aug. 5.10 prepupae. 
i-'.'ig. 2, all lar\"8B left plant to 

1 pupate ineracks. These lar- 
vse were feeding from 7 to 0 
t days and then left the plant. 


10 

Days. 

12 

’ F. 

08.8 




JjuJy 

15 

Aug. 0, number of larvte pu- 
pated. j 


11 


\ 05.4 

— 
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In these experiments the larvse were observed to feed for a 
of 9 to 10 days and then to leave the plant to pupate, and i ^ 
days were required between hatching from the egg and chai dna 
prepupa'. ' 

During the year 1910 a number of larva; that hatched on .rui, , 
were ob.servcd to change to prepiipa; on August 7, the total 
of the larval stage being 10 days, with an average mean temi crm^i, 
of 72.1° F. 

The length of this stage later in the summer and in eaily [.|]| 
for this locality unfortunately was not observed, but was iirnljaij. 
somewhat shorter for ,\ugust and September and consi(lefj|j]|, 
longer in October and November. 


THE PRETUPA AND PUPA. 

As the prepupa and pupa arc two distinct stages, althougli 
related, the length of each was separately determined. Tliese tuii 
stages during the spring of 1911 required from 3 to 6 days for tl,e 
prepupa and from 9 to 14 days for the pupa, or a total of from p 
to 19 days. The results are shown in Table VIII, with the uveraof 
mean temperature for each e.xperinient. 

Table VHI. — Ja’ixiIIi of jircimiuil and iniiial nlagcx of the bean tJiriim m f 
Ion, Cal., during fjarch to Hay. 1911. 


Lar>-»ohan«dtopr6. 1 1 Adults ] ots.as., 

1 topupx. ; 

__ _ ! ! ' __ inian 



Date. 

Datd. 


Nuro-' Pt<s \ y . 
itt. ■ pupal. ■ 

Tow!. 



: 

1 

' iJays. ' J>ayg. 

Dav'f 'F. 

i 

Mar. 31 

.... 5 i Apr. 3 

' Apr. 17 

•h 3 14 


Apr. Ill 

....‘ 1 1 .Vpr. la 

1 Apr. 21 

1 . 0 , 9 

u 


Apr. 19 

i • Apr. 25 

1 j May 4 

1 •• 6 9 

!) ml 


Apr. 

2 1 Apr. 23 

1 May 10 

1 ' 5 , 11 

I'i .Vi.',' 




X 




1 

i • 1 • ■ 


In the month of ,fuly these stages required from 1 to 4 diiys fortlu' 
pi-epupa, and from 1 to 7 days for the pupa, or a total of from .) lo li 
days. The number that required less than 7 days, however, 'vas vtrv 
.small. During this month the average mean temperature was c.i f. 

Table IX shows the results of these cxperinierits and the imi-ngr 
temperature for each. 
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IK—Lcnpth of prejupni and pupal stages of the bean thrips at Cijmii 
ton^Cah, during July, 1911. ^ ^ 


Chflitged to 

Changed to prepupa. 


July iO. 
Mly 11- 
.iHlyJii. 
'iih' 15.. 
!!l)v 1C. 
'uiVl9.. 
.ulv20.. 


Num- 

ber. 

Date. 

7 

July 5 

a 

July 13 

7 

/July 14 
Duly 15 

2 

iJuly 14 

1 

\July 15 
July 17 

1 

July 18 

2 

July 23 

2 

July 24 


[Num- 

ber. 


Adults 

emerged. 


Lengtli of stage. 


(July n 
(July 12 
July IS 
(July IS 
[July 19 
July 24 
July 24 
July 29 
July 29 


Num- 

ber. 


Pre- 

pupal. 


1 

31 


Days. 


Pupal, i Total. 


! 


Days. 

fr-7 


Days. 

10-11 


5-7 

9 


Average 

moan 

tcnipera- 

tiiro. 


°F. 

71.7 


70.1 


71.6 
BS. 5 


the month of August, 1910, at Los Angeles, Cal., larvEe 
cliiiii^'ed to prepupa' August 2 and the adults emerged on August 9, 
requiting 7 days for the prcpupal and pupal stages. For this period 
the average mean temperature at Compton, 10 miles out, was 72.4° F. 
.liKJther lot changed to prepupa; on Augu.st 7 and the adults emerged 
on .Uignst 15, giving a total of 8 days for the prepupal and pupal 
itagos. The average mean temperature at Compton for the period 
was "1.4° F. 

For the latter part of August and for September the lengtli of these 
stages is nearly that required in July. However, in October tliis 
time is lengthened to some extent. Larva; that changeil to prepupa; 
on Xovemher 3, 1910, required until Kovember IG laefore the adults 
emerged, or a total of 13 days. The average mean temperature for 
the poi'iod was 59.9° F. 

Eecords made of the length of the prcpupal and pupal stages for 
November and December, 1910 , as given in Table X, show that at 
that time of year the period required was greatly prolonged, the 
prepupal stage requiring from 7 to 9 days and the pupal stage from 
■20 to 24 days, making a total period of from 27 to 33 days. During 
this period the mean average temperature was 53.58° F. 


T.iiii i; Length of prepupal and pupal stages of the bran tiirips for Xorember 
1910, at Compton, Cal. ’ 


ChtLii/iwl to prepupa. 

Changed to pupa. 

Adiilis 

pmerurd. 

Deiiglh of.sltiire. 









' 



.V'.>. 

Xiimlxtr. 

Dale. 

Number. 

i 

Dale. Number. 

I’re- 

pupal. 

Pupal. 

Total. 

i Va.14... 


' 




Days. 

Days. 

Da'is. 

■' Nnv.fi. 






n 

20-22 

28 




.-.in . 





27-29 





Dec. 15 
Dec. 17 






1 

Nov. 2i) - 
[ or 27. i 

[ 

1 

3 

' S-(l 

1 

22-24 

30-33 

1 I'oial... 

’“i 

1 



— _ 






1 
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TOTAL LIFE CYCLE. 

For localities with climatic conditions similar to those of Ci iipi,. 
the life cycle of this thrips wilt occupy during the early spriii., il , ' 
51 to 56 days, taking 20 days for the egg incubation, 17 to i;i 
for the larval development, and 14 to 17 days for the prepiii),|| 
pupal stages. 

During the months of June to October the life cycle of tlii, 
will occupy from 28 to 43 days, taking 13 to 18 days for Ujp ,,,1'' 
stage, 10 to 14 days for the larval stage, and i> to 11 days fdf ,i' 
prepupal and pupal stages. 

During the re.st of the breeding activity the life cycle must Ijp 5^^.^ 
longer than in the spring, as in November, 1910, the prepupal nil 
pupal stages alone occupied from 28 to 33 days, so that for flir ,o 
velopment of this insect during October, November, and the lii\| , ■ 
December at least C8 to 73 days must be required. 

EJIEKGEXCE FKOM HIBERNATION. 

In 1912 the adults began to emerge from hibernation at ITo]|v. 
wood, Cal., in January, and began oviposition at once. 'When tlii. 
locality was visited on February 7, the adults were found (0 be fce|. 
ing on the foliage of peas and beans in some numbers. They nen 
also seen in copulation in many cases. A careful examination ili,. 
closed 4 young larvie feeding on -bean foliage, so that the adult nm-t 
have laid the eggs at least by January 10. This field was sifnatol 
on the foothills of what is termed a frostless belt, and it may ho 11® 
tins insect in mild winters might breed there during the oiitin 
period. 

On February 17 adults were found feeding on pea foliage in Miv 
sion Valley, San Diego Comity, but no young were- scon. Fehriiarv 
23 the species was found as an adult feeding on jiea vines in the tnicl; 
farms around Los Angeles, and on JIarch 13 adults were found fold- 
ing in small numbers at Compton, Cal. From then on the adults wore 
common feeding on different plants, hut not until April 17 Mon-iiit 
larva? found feeding iii the open at Compton, although tliey woR 
being reared in the open inscctary at that place from niiilerial ml- 
lected at Hollywood. 

It would probably be better to say that this insect begins iicli't 
reproduction at a varying time, (hose in the most protected pliiR- 
starting as early as January’ 10. and the others over (lie next iiO ila} 
However, during the early s[)ring the multiplication and i-i'fiii'l 
seem to be very slow. 

ENITIANCE INTO HIBERNATION. 

As the month of October appears, the adults become slugg'id'- do 
less feeding and lay fewer eggs, and apparently many enter liihwin- 
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I T]ie larvse become much less numerous and require an extended 
„,riod to complete their growth. In 1910 the last larva; in numbers 
,v,i'e observed in the field on November 20, while one was observed on 
])o,vmber 1, and three on Deoemher 13, and during the first part of 
Pe. ember these had all changed to pupae or died. The last adult 
appi sred on December 27. In 1911 the larvae were not very abundant 
'fur the first week in October, and the last ones were observed in 
I ,i, viigeles County on November 21. 


NUMBER OF OENERATIONS- 


In the section of the State in which this insect was under observa- 
tbe first spring generation may commence as early as January 
10 mill probably egg-laying by overwintering adults continues for a 
I'oiuiilerable time. As the period of oviposition is quite extended the 
(lifl'ereiit broods tend to overlap; still in midsummer there arc certain 
p(riiJ'ls when the majority of thrips present may be adults or larvic. 
r|. to .Vpril 1 there is probably one small full generation occupying 
about oO days. During April and IVfay a second generation will 
develop; then during the four months of June, July, August, and 
September there is one full generation for each month. For the rest 
of the period of the breeding activity we have probably a partial 
brood that extends over 68 to 73 days. 

Thus during the year this in.sect has a small generation in both the 
mrly spring and late fall and five full generations during the rest of 
till' lime, or seven generations a year. 

SEASONAL HISTORY IN THE IMPERIAL VALLEY. 

The observations on the life cycle of this insect for Imioerial Valiev 
were conducted by Mr. V. L. Wildermuth at El Centro, Cal., in 1910. 

EOO PEKIOI). 


Jlr. IVildermuth confined adults iu ;ial.s with fresh .sprigs oi 
alfalfa and kept the foliage fresh by wrapping tbe stems in moist 
I otton until the larvae hatclied from the eggs. IVhile many etra's were 
«'ured by this method, large numbers died before hatching, as the 
lolmge became too drjq but, as shown in Table XT, the e<^cr staoe 
'aried from four days in a single case to five days in a lot of’Io eggs 
Id the last day of August. The length of the egg stage at that 
cahty was only one-third as ^eat as that observed by the writer in 
- ' ngeles County, but this is due in a large measure to tbe hio-h 
lemperature of the Imperial Valley. ® 
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Table XI.— Length of incabation of the eggs of the beau thrips, El c,. 
Cal, mo. 



LARVAL PERIOD. 

The active feeding larva molts once before its final molt to t|)j 
prepupal stage. This occuns in from one and one-half to two Javs 
after it hatches from the egg. The larva becomes full grown aiii] 
changes to the prepupa in from four and one-half to five days, b 
might be expected from the gi'eat difference in the incubation peril,] 
of the egg, the larval period in the Imperial A^nlley, as olxsen-ej 1 ,,, 
Mr. Wildormuth, is much shorter than at Compton. Tliose dat, 
are given in Table XII. 


Tabi.e XH. — I.engili of liirrtil stage of the bean thrips at El Crutn. r,; 
(hiring JOIO. 


■Rxp. 

Kgps halrh^vl. 


Molted. 

(’liiuiged lu 

1 prepupfl. 


I'air, 

Number, j 

Date. 

Number. 

1 

Date. 

Number. 

I 

Aiijj. 15 

1 

.1 

Aug. 16 
Aug. 1» 
Aug. 28 
Sept. 3 
Sept. 24 

1 1 

Aug. W 1 
Aug. 22 ! 
Aug. 31 i 
Sept. 5 
Sopt. 27 

1 

1 









1 

5 



1 











5 1 



! 





Av('rfi:e 

nit'iiii 

tmi'r. 

uriir*, 





Sl.'l 

'Li 


1 Records missing. 


PREPUlUr. AND PUPAL PERIODS. 

Unfortunately Jlr. Wildermutb’s records give a very smiill amount 
of data on the length of the prepupal and pupal periods, but in the 
.si.x examples observed (see Table XIII) the stages varied from i 
to 3 days. While the, writer was studying the greenhoiiso thrip- 
the prepupal stage was often observed to last only a few lioiirs. ami 
this same condition probably occurs with the present species in the 
high temperature of the Imperial Valley. 



HIBEriNATIOKT. 


39 


im;i,k XIII — <‘f prepuptl and pwpal stages, El Centro, CnL, JBJO. 


Date changed to prepupa. 

Date 

adult 

emerg^. 

Length 

of 

period. 

Average 

mean 

temper- 

ature. 



Days. 

2H 

°F. 



0) 

' c 

i 

2-2J 


. -V , 1 

o 

*84.9 

t - 

wwj/l,. 0 



’ t O” 


2i 

*87.0 


' 

(') 


1 Records mi-sslng. * Temperalure at Brawley, U. S. Wealher Hiireau 


hi ihe Imperial Valley the egg stage is from 41 to 5 rlays, the 
hni il stage from 4 to 5 days, and the prepupal and pupal'stages 
2 to 3 days, making the total life cycle only 10 to 121 days 
(lin ing the extreme summer temperature. 

The eggs were deposited within 2 days from the time the adult 
hiiiiilcs emerged, so that a new generation might occur every 14 
(lays in midsummer. If the insect emerges from hibernation in the 
Imperial Valley at the same time as in Compton, there will un- 
diiiihtedly he 1 generation in the early spring occupying 30 to 40 
(lays, and then 2 generations a month for 5 or 6 months and 1 
Idiigcr generation in the fall, or 12 to 14 generations a year. Indeed 
with such rapid multiplication it is not strange that crops in the 
late fnll become seriously infested. 


SEASONAL HISTORY AT TEMPE. ARIZ, 

Mr. IVildermuth during October and November, 1011, made some 
nhsei'Viitions on the life cycle of this thrips at Tempe, These gave 
a life cycle of very nearly the same duration as in the Imperial Valley 
in the warm weather, but in November the cycle was lengthened 
('f)iisi(lerably. He found (hat specimens collected as larrm on October 
:’(fl did not emerge as adults until December 1. This shows the same 
ellect of cooler weather on this insect that the writer observed at 
(’miipton, Cal. 

Taking the results 5f Mr. AVildermnth’s and the writer’s observa- 
liims on the bean thrips, there is a minimum life cycle of 10 days 
where lire average mean temperature is about 88.7,o° F.. and a maxi- 
"'it*’ average mean temperature of about 


HIBERNATION. 


Hus insect hibernates as an adult only, through most of its dis- 
its I'lncfo V ^ more southern portions of 

vab™'"' continuously throughout the year, but our obser- 

uuons m these localities mentioned have failed to show it. 
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In the section around Compton, Cal., the adults were found f, 
hibernate in small numbers on the underside of leaves of nasti 
sugar beets, wild heliotrope, and other plants. They were als(, 
hiberating in some numbers in dead leaves and rubbish. When di, 
tiirbcd they were sluggish and made little effort to escape. 

Mr. P. K. Jones (in litt.) says that around Lindsay, Cal., the adiiij. 
hibernate in numbere in the navel end of the Washington navel 
orange. He also stated that in midwinter he had taken thi, tliri|, 
along creek beds hibernating on the under.side of leaves of wi],i 
berry and blackberry which were still on the plants. 

NOTES ON OCCUEBENCE. 

Apparently the different methods of cultivation hear stronglv on tl,( 
abundance of these insects and consequent injury they may caiiM. tj, 
crop. In Los Angeles County, where clean cultivation is not strictly 
followed out, it begins to breed in the spring on the wild food jjlam’, 
and increases more and more until in August it has reached enormous 
numbers. Before this the native plants are, many of them, citlief 
matured or destroyed by the thrips, and as a result it spreuds more 
and more to the cultivated crops and trees that serve as hosts. Dur. 
ing some years this occurs late in the season and very little real 
damage results, but if lliis insect should begin the year in fairly large 
numbers and under favorable conditions, great damage may result, 

In Aventura County, in October, 1910, the author made a careful 
examination of the entire bean-growing section and found that tlic 
bean thrips occurred in e.xtreinely small numbers on the little vege- 
tation remaining. At the same time it was extremely ahmiilmit 
around Compton. This condition seemed to be a direct result of the 
practice of the growers in Ventura of thoroughly plowing and culti- 
vating the fields within a short time after the beans are harvested 
and keeping them in perfect condition until the next crop is planted, 
This advantage is increased because there is very little waste, space 
where weeds can grow up. Onr investigations during the p.ust twu 
years have sliown that this insect is not abundant on cultivated crops 
in the spring or early summer, but that after this period it iiicieii.sfs 
more and more, and in certain years injures them so severely as tu 
cause much loss. 

NATUEAL CONTEOL. 

RAINS. 

One of the largest factors in the destruction of thrips in some 
localities is the prevalence of hard, dashing rains. The anllwr' 
while working in Florida with the greenhouse thrips, once observed 
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,j,.,r crotons, which in the greenhouse were infested with thousLinds 
,,1 tiiiips and which in June were placed outside and subjected to 
Florida summer rains, when examined in September were so free 
f,-. Ill this insect that it was almost impossible to find specimens. 

( iilifornia, with its long dry season, does not obtain the same 
l„,i,clit, but even there the rains may reduce attacks of the bean thrips 
Mime extent. On February 7, 1911, the writer observed a pea 
that had from 5 to 8 adults on every plant. After this date 
ilicre was a severe rain of several day.s’ duration, and when tlic 
[icM ivas again examined, on April 1, it was almost impossible to 
lii„i the thrips. Mr. Graf, writing from Puente, Cal., on October (!. 
liiil. noted that the larvai were much scarcer than a week earlier' 
jirnliiibly owing to a rainfall of one-half inch. Mr. Wildermuth' 
lit Tempe, Ariz., wrote on October 5, 1911: ’ 

A ,-eiirch ill tUe patch of alfalfa back of the othee. where thritis had been 
very iiiimerous for several weeks, failed to reveal very many tliriiis to-day, 
Tljv lie, ivy rain of yesterday and last night was probably resiionsible for 
w.'isbiag tlieiu off. 


Ill California, then, late rains in tlie .spring may greatly diminish 
the numbers of this insect, or early rains in the 'fall destroy manv 
iliiii otherwise would enter hi- 
heniation. 

NATI E.tL EXE.MIES. 



great deal of attention has 
lieen given to the subject of 


lie. 10.— Tlio bean (tiiip.s: Propupfp parasil- 
by riuiitocteiiiia nmeUt. Much ea- 
larged. t.Vathor's illustration, j 


iiiitiiriii enemies and some information obtained on this important 
fi-iitiirc of insect control. 


Ill the fall of 1910 the larva of this thrijts was discovered to be 
puriisitized (see fig, 10) by a minute hymenopteroii. This was de- 
.-(■ribed by Jlr. J. C. Crawford as Thfipoctenna rusadli (see fig. 11). 
During 1911 tlii.s parasite was observed to work extensivelv fn Los 
iiigeles County on tbe bean thrips and seemed to destroy large 
numbers. Some collections of thrips larvte gave us high as 7() per 
vent killed by the parasite. For ;i full account of this'parasite the 
reiidei’ is referred to Technical Series 23, Part II, Bureau of Ento- 
laology, United States Department of -Agriculture. 

During Kill the larva of a green lacewing fly {Chnjsopa cali- 
Coq.) was commonly obsei'ved feeding on the larva of this 
iuips. As this insect was observed so engaged in several localities 

in . ngeles County, and in noticeable numbers, it probablv kills 
n large number of thrips. 

The larva of a syrphid fly (Spha>rophoria sulphudpes Thomson) 
•IS also observed on numerous occasions feeding on the larva of 
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the bean thrips, and in confinement larva; were observed to ], 
eat large numbers of the host. 

The young of Triphlepa imidioms Say were noticed oi 
occasions feeding on the young of this thrips and undoubtt 
in reducing its numbers. 

The larvse and adults of Uippodmnia tonvergem Guer w 
quently collected on plants infested with thrips, where tlu 
busily engaged in feasting on the tender larvae of the bean tin 

On several occasions larvae of a predaceous thrips, probahb 
thrips fasciatvs L., when collected were feeding on the lar\:i 
bean thrips. 


iiiarjv 
l'' ai(] 

I'l' fre- 

■ 'vei’p 

■ Kijh,. 
'jf tllp 



Fig. 11 . — A liyoitTiopIvrous imiTisUc, Tlir'nwtCHuit Adult. (ii'*'aily cj inr.,,], 

(Author’s illustration.) 


Jlr. P. K. Jones informed the writer that at Lindsiiy, Ciil,. iii 
1910, he found a “ nematode parasite working in the fiill-irrm™ 
larva’ of the bean tlirips.” 

A curious circum.stance in connection with the observations iiiinlf 
on the natural enemies of the bean thrips was the fact that in nil of 
the predaceous forms noted the alimentary tract became hiighl ml. 
undoubtedly due to the crimson or reddish pigmentation of flic liost. 


ABTIFICIAL CONTROL. 


Cl I.lXKAl. AlETHOnS. 

. In the case of crops planted over large areas and difficult or im- 
possible to spray, such as beans, alfalfa, or cotton, cultural infthod: 
offer the most hope as a remedy for the bean thrips. IVliere this 
insect threatens injury it is recommended that these methods be used 
so far as possible. It is very important that the crops be cufu 
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I ii. fill, clean cultivation, so that all weeds may be kept down in 
at all times, including the spring and fall. These same 
, i.. especially the different species of wild lettuce, should be care- 
ful!. destroyed along the edges of all fields and fence corners and 
., 1 ,.! the roads and railroad tracks. Cotton and beans should not 
in old alfalfa fields if the latter were badly infested with the 
|i,;!i ilirips, and fields of these crops should be removed as far as 
from the alfalfa ficld.s. They should also be planted as 
,. 11 ! 1;. as is consistent with good farming and encouraged by fre- 
cultivations and fertilizers where necessary to produce an early 
,.r.)| i .-0 as to escape the ravages of the bean thrips in the late summer. 

A- this insect feeds on such a variety of plants it is hardly pos- 
jiblf that rotation of crops would aid materially in its controrunless 
voiiic ( rop could be found that is quite immune. 

tVhere it is injuring alfalfa Mr. Wildermuth recommends di.sking 
iiii.l thorough renovation of the fields and good irrigation in order 
t(i give the plants as much chance as possible to make a quick growth. 

SPRAYINO. 


The control of this thrips by spraying is impracticable for a crop 
such as alfalfa or cotton, and because of the low trailing vines of 
the bean will probably be successful with this plant only when the 
vines cai! be easily reached from the underside. In case injun' to 
h-iiit liws is threatened it can be controlled by tising (he .spray so 
.iiccossfiil against the pear tlirips. This is a solution of 2| per cent 
nicotine, diluted at the rate of 1 part to CO parts of water in a C 
per cent distillate-oil emnlsion.' 

The <IistIllate-oil stock emulsion, according to the formula of 
Foster and Jones, is made as follows: 


Hot wnfi'r 

Kish-oil or wliiilf^oll snap 

nisiilfatenil (raw) 30® to 3-1® I?anme. 


^'alluns.. 12 
ponnils__ 
gallons-.. 20 


Hav,. the wnler hoillnR hot when imt into the spray tank and add tlie soiin 
aimiediately while the agitator is rnnning at a good speed. When the soap is 
»ll liiormighly dissolved pour in the oil slowly, keeping the mi.xtiire well agh 
Cited while the oil is going into the tank. When ail of the oil i.s in and well 
iin-uil. ]iiimp out through the nozzles at good pressure (not less than 17.5 
r'Miiiils) into storage tanks. 


-Nn eoe should attempt to make this stock emulsion without a power spraying 
in.Hli.iie, as^ thorough agitation and high pressure are important requisites. 
• shoulfl be --sed m having measurements reasonably exact, the water 

lei-iMg hot, and the so,tr. thoroughly dissolved before any oil is put in. This 

en iiiV*'’ ” approximately .■).’> per cent oil, and to make a 3 per cent 

rn.iils™: use SJganons of this stock in each ^ 


Simvof EntoSvv r ^ “*”"'** **"' ““'‘P’*' 131, 

•^'“wmoiogy, U. s. Dept, of Agriculture, pp. 8-9. 
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A simpler formula and one that possibly will act quite as wjU 
this insect, where it is exposed on the foliage, and one that win T' 
no chance for the burning of the foliage, has given good reMi]|', 
the destruction of Heliotknps rubroeirwtus Giard in Florid;, u"* 
Edward Simmonds, of the Bureau of Plant Industry, a(l\ js,,j 
writer that a solution composed of 1 gallon of bkckleaf toliiicco *' 
tract, 1 pound of whale-oil soap, and 50 gallons of water gir,e e 
lent results in treating trees infested by this insect. This 
seems a little strong to the writer and he would recommend iidncrt/ 
bkckleaf at the rate of 1 part to GO parts of water. In the i)liicj ;| 
this, a 40 per cent solution of nicotine can be substituted at ili^ 
of 1 part to from 1.000 to 2,000 parts of water, 

DISTRIBCTINO THE PAEA.SITE. 

Possibly the parasite of this insect can be artificially distribuKd 
with good results to sections infested by this thrips whore tlie pau 
site does not occur. For directions and methods of shijapinir ti,;, 
parasite, the reader is referred to Technical Series 23, Part I], Burea',, 
of Entomology, U. S. Department of Agriculture, page 51, 
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INDRX. 


^ s f/ismtm, probable enemy of bean t.hrips 

\lMiti. 1"'«I p!ant of bean thripa 

\ i.i.id plant of bean tlirips _ 

. rail, bean thrips taken thereon 

. -p,. food plant of bean thripa 

i;, ji,.. i,»,ri plant of bean thrips 

111, !., lear. food plant of beau thrips 

i.ible, food plant of bean thrips 

/'hm, food plant of bean thripa 

1 .ilh;!'-”'. lood plant of beau tlirips 

I iroo'lworlhi, bibliographic references 

synonym of Ileliothrip$ famatus 

iii,;)iil.iiviT, food plant of bean thrips 

I I'tlimn miirnk, food plant of bean thrips 

I h/iiMiphihis mrardii, association with bean thrips on orange leaf. 

I %rijMjKi nlifomuil, enemy of bean thrijis 

( ijarr-ne tiower, ('hine.se. (See Nicotiana glmu-a.) 

I lover, burr, f(X)d plant of bean thrips 

I Miimi, food plant of bean thrips 

food plant of bean thrips 

r,i[!iir;i] mr-rhods in control of bean thrips 

[ii-till:nr-oil emulsion against bean thrips 

Ki }iiii'.>('\ probable food plant of bean thrip?^ 

I'l'ijn'oii food plant of beau thripa 

I'.'i/.itn'iahiTrijk’s, food plant of bean thrips 

K'uyjiinv hic)d(j, food plant of beau thrips 

E>‘ihr\psfm-ialus, bibliographic reference 

= Heliolliripsfasmhid 

purl. {See Thrips, pear.) 

Fi'h"/il soap, {See Soap, whale-oil.) 

Gmphalh m californicum, food plant of bean thrips 

Ildmdhufi annuus, food plant of bean thrips 

Kdiothrlps/asciatus. Thrips, bean.) 

hRnnorrhoidalis, larval habits 

nihroeinctus, control by spraying 

larval habits 

IMiotropo, wild. Ifeliotropium nirassavicum.) 

Mnyhopbrn nirosmih'Uin, food plant of bean thrips 

lGppodjr„ua ivnvergem, enemy of bean thrips 
t ar ewing ily, green. (See Ckn/sopa mH/ornica.) 
sranohi. {See Lettuce, spiny wild.) 

'efliiccs plant of bean thrips 

«piny Wild, food plant of bean thrips 
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Lotus arriericanus^ food plant of bean thrijw 

glaher^ food plant of bean thrips '1 

i/{r«6i7w food plant of bean thrip#> ' 

Nasturtiiiin. (See !7Vopajofwm wa/or.) 'i 

Nematode parasite, enemy of bean thrips 

iVzcoZiawct food plant of bean thrips - 

Nicotine solutions, against, bean thrips 

sulphate gainst bean thrips 

Oil. (*S'^e Distillate oil and Soap, A\'hale-<>il.) 

Orange, food plant of bean ihripa 

Chrysompkalus auranln 

medium in dispersion of bean thrips 

Para.site of bean thrips, artificial distribution 

Peach, food plant of bean thrips ' ^ 

Pea, food plant of bean thrips ; 

wild. {Soo Lotus amcrwinus.) 

Pear, food plant of bean thrips : 

Pine, food plant of bean thrips 

Polygonum f?rirw?or<», food plant of bean thrips ' 

Poplar, tulip, bean thrips found thereon | 

Potato, food plant of beaji (hrips ' 

Radish, food plant of bean thrips 

Rains in control of bean thrips 

Soap, whale-oil, and blackleaf tobacco extract against JkHofhrips 

and bean thrips 

Sonchvji olcramis, food plant of bean thrips 

Sphicrophoriu sulphuripes, enemy of bean thrips 

Tnesonia vulUssinnis, food plant of beaji thrips 

Thistle, sow. {S^e Sonchus oleraceus.) 

Thri poctenus russelH, artificial distribution ^ 

parasite of bean thrips Iii.dt’ 

Thrij)s, bean, adult female, description ji 

habits 

male, description Id 

adults, recently described, description jd 

bibliography .j 4 ^j 

control, artificial ji’-H 

natural 

description g-fi 

distribution H-lo 

egg, description ]i] 

hatching 2J-25 

stage, length at Compton, Cal 31-32 

in Imperial Valley 3r-3j 

enemies, natural 41-12 

feeding habits -D-31 

flight ^1 

h)od plants -’*31 

generations, number, at Compton, Cal 

habits of adult b-23 

larva -3-2S 

prepiipaand pupa 

hatching of eggs 
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WMI, hibernation 3()_40 

emergence therefrom, at ('(inipjon, (‘al • 35 

entrance, at Compton, Cal :U)-37 

in navel end of orange 15 

history ly 

injury, nature and extent g 

larva, first-stage, dewriptitm 

babitH ^ 3 _ 2 y 

molting 25-26 

second-stage, description U 

larval period, length at Compton, Cal 'A2~M 

in Imperial V^allcy 33 

leaping 22 

length of life in winter 22-23 

normal 22 

life cycle, total length at Compton, Cal 30 

mating, method 

moltitig of larva 25-26 

nymph, full grown. {iSee Thrips, beaji, pupa.) 

young. (See Thrips, bean, prepupa.) 
occurrence, notes 40 


origin 

oviposition, method and time 

number of eggs deposited 

period 

prepupa, description 

haldts 

prcpupal period, length at Compton, (‘al 

in Imperial \’alh‘y 

pupa, description 

habits 

pupal period, length at CompCon, (‘al 

in Imperial Valley 

recent rec’ords 

reproduction, kinds 

seasonal history al Compton, Cal 

Tempe, Ariz 

in Imperial Valley 

sexes, proportion 

greejihonse. (See Jleliotkrfps hxmorrhokkl 1 

p<-:ir, destructiveness in California 

Tnliiiccofxiract, blackleaf, and whale-oil soap, against Ifdhiltrips nrhrodnctm 

and bean thrips 

T'lmati). iix><\ plant of bean thrips 

Tnphleps insidlosus, enemy of bean thrips 

TropRoItm major, food plant, of bean thrips 

lulip poplar, bean thrips found thereon 

I uniip, wild, food plan *■ of bean thrips 

nriatcum rirgatum, food |,lant of bean thrips 1 1 1 1 1 1 ^ 1 ^ 1 1 ' ' ' 

i i t( h, wild, food plant of bean thrips 

"iialp-oil soap, {See Soap, whaleoil.) 
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18- 19 

19- 20 
19-20 
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2(1-27 

34-35 

38-,'i9 

13 

2(>-27 

34-35 

38-39 

16-17 
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31-37 

39 

37-39 
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44 

28 
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31 

31 

31 

31 
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